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(54) SIGNAL RECEPTION EQUIPMENT FOR CDMA 
COMMUNICATION SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To highly precisely perform 
path selection in small circuit scale at a RAKE receiver. 

SOLUTION: Inverse diffusion signals Di and Dq outputted 
from a complex matched filter 10 are inputted to a phase 
correction and a path selection part 13, a phase error 
contained in the received signal of a pilot symbol block 
is extracted, and based on this error, a phase correct 
signal is calculated. From this phase correct signal, 
the phase correction of the received signal of an 
information symbol performed. In addition, received 
signal power is calculated based on an average value of 
the several slots of this phase correct signal, and a 
prescribed number of paths having high power in this 
received signal are selected. The phase corrected 
received signal of each path is added and outputted, 
while matching its timing at a RAKE-synthesizing part 14. 
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"(54) C^MCD^l^CDlOTlW^X^AfC^ttSm^SeSe 



(57) imm 

[BUB] RAKEg{f$£K*5<^-r, ^ JfcV ^(HHS««T7 

im ft^ai mmm-r ? k ? -r 1 o a» & s 

3 k:A;*j £*k ^-T n ? h v#A-^n 5, ^ o^ff {f -5§- 

RAKE-p^flJ 1 4 {HfcVT*^ 5 ^^^t>1tXmW 



V 

at. 



*f J 



t 




(2) 



C D M A ii« x J* f- *5tt 5 if -g-gff T* fc o T , 
R^ v ^ K 7 ^ ^ ^ ^ W^J £ *l5 i$?te*ffi-i§-0> i^/v 

5 ^ £ &T^pr£ £ t St«f« t -t £ C DM Aii 

mty^M^ *j n & ft ^mmm 0 20 

ffit*S l i-IS^CDMAiiff v^^At^tt^ff 
R7tn y*f*J9 /vSEtfcBa* <b Ot* v 5 ^ /Wb * *xfc->*>f 

rsfs^&a^-rs^^aiRSfBi:, so 



fflfl 1 -8 5 6 8 

2 

C DMAlfl v^t^A fcfc # ft -^Sff^Ho 

%%%\<OT^xi9 f T^J9^^^^h(0"f^9 ?v\^j^ 

KJB 2 c^T ^ n y*ri?9 h <Dy*i/9Mt $ *b 

fSS:i:-r^>m(IBfi*^i i-IS«^CDMAiiff ^r^l: 

[i#*jS6] BffiaffitH«jE*3j:^^a^«i5tt, s 

Aiiffv^^^^^ott^m-^Sff^Ho 

[0 0 0 1] 




U ^ (RAKE) ^Srfrp J: 5^bfcffi-S-Sft 

[0 0 0 2] 

Sfciiffi^S;, ^t-, DS-CDMA (Direct Sequence 
- CodeDivision Multiple Access) ilff ^S^S^S 

^7Al£fS:iiff^^i3v^T^^ ra 

So 

[0003] B7© (a) ic N ds-cdmaHh*^; 

1 6fi) <0*ny hfabt£V), &XT2«y H3\ n <y 

£*lTV^£ 0 n y hv^y^P -/^ P 1 , P 

2, • - • P ntej3fJ£<Z>Ki* (0»J*tf4^V2K/V) 

i i > i 2 • * • i njua, -ttve 

j/^Pl, P 2 • • - Pn^ 1f^i/>-^7vyrz i 

i. i 2 • • • i xYht^mzMm^tzm^Lh^^x 
*s y> . ft ^i/^vi^i^v p ^ b v-^^asjaaawK 

ffiA£2xTi£ff 
[00 04] ^v'^/WS, #JxJiQ P S K^ZlZ. «fc 5 

svviQ p s k^ku: y> itm&mtstixmm £n-5 0 
[0005] m7<D (b) «rs£Lfcm*srs«-rs 

RAKE ^mm<vm%<DM&$:^-f 7 ns/?BT?fc5 0 

rc^m^^r, sffTVT-^-i o i fcjsi^Tgff $n 

"fmaStWSEoW^IElftSix, #K»i 0 3 l~ J; <9 ft 



(3) 




!&M^l 1 -8 5 6 8 



4 



6 1^*5V^BJfSB5«B»l 0 3a>fc<0*KUH«»«<z>g« 

i o 7^:jo^TiiirfE;&i^i o 3a»&<z>*rajg«#«<z> 

pw^7^^10 9^LTEM» (Q 
<zv<— Kft-S-R g dsUi^SixSo 

10 [0 0 0 6] rco<t 5^LT#f)tl/c^ Kff* 
R,*5J;tJtR fl «:, ^^Mco-^^^ K7>f;^ 1 1 OdA 
P NW^*J*IhII» l 1 lia^M^W^i 
PNflff© I «»»J:0«Qft^*J!IttftW««S 

*K i£t£1fta s fT#;b*L5o Z.<to-*y e f-Y'7 4 fls9 110 

coBX^D ( tt, ff^-^^tti^i 1 2, 
fPMHIilftl l 4 33j:WjsttH*|jE^ny^ i i 5(-A^?^ 

[0007] Htria«#u^/^tfttti«5 112 Ttt, igfcfifc 

20 aww i t m&tkat}(OQtft&i)<b& fea«fs 

^/W^/i'^^iRgBl 1 3i-A^f^tL. R^/i^^^ 
^igtRSPl 1 3^4oV^T, Sffff -^^l/-<^co^^v^ 

[0008] ftfiK^ Ai^fflmK lui HlflE^/v 
^r^{-J:i9, ^u-AftSB^-f ^^^SrtftU-rSo 

[ooo9] B&fa-e/^^<^a««fB 113 <^>tt5^ 
fc#^fc»iSi-*te«*jEsnfci»t^a ra 

40 ^-^W^[e]S§l 1 7^ffi^S*bSo *bt, 

— ^W3£iai»l 1 7^^oV^T^-^*^J^S^ itimtKn 

fflk tS ixfcS««#05»»ffiffi «:» S r t i: ft 5 

fc4e>. ±JtO«J:5t-, SulSffiftttiE^n 5/^ l l 5{^jo 

50 [0010] I8H mmitL^miE^n ^115 



130 1*, «riBffi4a»iStta • ¥«&ft*a 120^ 

[0 0 11] r^T% ^cOffiffittlE^LSieioV^TlttP^i- 
/^Sr***a (=a,+ j - a,) U *>5^*fcl*3# 

• p q ) T*&>otct-r& 0 ^(d^: (1) 

ft (0) <D#-C?*>5 0 i 



(4) 



WBB¥l 1 -8 5 6 8 



10 



U] 



78 



(1) 



If^ot, #;<z>5£ (2) f^-TJ; S:fffH-^P(- 

[f2] 

ev-(/J + i-P ff X0i-J'* f ) 

- (/> • a f +/>•<!, ) + /• (/J-a,. -i> ^ ) 

- (2) 

SC (3) KJ:9«;b-t-r£2S-C#5o 
[*3l 



(3) 



^VM& (r<D^lCte\ L = 4) X£>«9, Jbtt^cok 
testis/ hi/^/f/KZ)#f^LtV^ 0 
[0 0 13] mfS ^tl^^Vn s> (a>+ j • 

a,) fct, a £ = (-1, +1) = (-1, 

+ 1) comfr&frltlzftZtiifr, _LfEi£ (2) HASH'S 

X *) JlfTX^ , h v^/KVK/n >y ^ C9{£ft 30 

[0 0 14] rcoJ: o Ctt, n vy Yisisi&As-f 

«ff-i-^ffiffi«jESrfTft5^"C&S* s . 2 ffl 

#RaL"CKI^-t-5 0 0 9 co ( a ) f**tf>#l <^ifcS:^ 
tia-c&tK z.<om\z.m^r^o\^, ^(DM&^tes s<4 40 
Pj/h^/^ns'^Pl, P2, P 3 d^^^tb-^tl 

i^>-#/^i3^^ II, 12, I 3 irfeS-f^TOita 

[0 0 1 5] ^TTIi, /^n s/ hi/^7$/uyv y $ P 
1 H#«v;x/K/K/n ^ I l SrfclfciiroT, ^<£>f£ft 



<D^ (4) (6) |21J:9&ttS*L-5o 

[*4] 

A#- M +i"A# f (4) 

- (5) 

(6) 



[0016] * LT, ^(D^ ( 7 ) 0 fc, _h|S 

ff^<^ h/VD (=Di4-j • D q ) ^ItS^^a 

ff^^ h/UDhat (^Tx TDj Oii^(-UJ^69|E-^ 
*Sf+£;h/fcffi-J§'«: TDhatj t Sr*»5 ^ fcdST? 

[*5] 

- ( AM, + Z> 9 A/ fl ) + j*(D g M i - qj|# f ) (7) 

[ooi7] »±i^bfea: (i) ^e>a (7) 



(5) 



[0 0 18] rroj; p^^l^E^S <£>Sff ft 

AKE^&^fT&frtk &Z>it (8) *5<£U:it (9) t? 
^•f^-fiKW^Dbar (KT, Tdj <D ^mZ-tRM&tt £ 
nfcfH-^S: TDbarj tj;^) »P>ti5 0 
[*6] 

D.-jD^ (8) 



(9) 



r^T\ ±tt£<D (n) tt#^©ffSr*LT*5 5, 
n=l, 2, — , Nii5 e Ntt\ Mx.&4t 

£*tTl^S 0 

[0019] @9© (b) _LiB* 2 <Z>^r»SrKMi~ 

sfc#><7)[gi-e&So r<z>Bii^i-<t r (7>^ 2(7)^ 
a 5/ h^/y^n ^fiMBRi^ 

[oo2oj rcott^^ mmnmmibm • 

fgl 2 O^ibfi. &£>5£ (10) *3j:t^S (11) f- 

S G rrr% E^SR^PixH^Stitv^^ 

[»7] 

& y -E**+J*E«> (10) 



^ 9 



(11) 



11-8568 



10 



20 



30 



«i-<£j° + ^ <+l) )/2 (12) 
A/, = (2f + £*' 4l) )/ 2 (13) 

* [0 0 2 2] ncDj: 5 l-St^P 3/ M^SfrtTV^S-''* 

fty<^ h/^SrSR««v^^2p/KZ?$fg^<^ h/i^D (=d 
1+ j • D q ) ir*»-rsrtiJ:J;9, lo^Vn^h 

[0 0 2 3] 2 tf>#&<^i§-£i;:fcfc. WttS'Vtf/X' 

3/ ^ (TP WlMi^ig-TS^V n 3/ h v->-7^/V^n 3, ^ 

So 

[0 0 2 4] 

-f Sr Wf-Jp-gft £rfT? £ 

s 0 L^L*^e>. ajSE^/v^^aiRSfPi 1 3 1^*5^ 
i-**>*>, HffflE-^/^^^stRSP 1 1 3Ki\ #c<z>s; (1 

4) ^J:^^^^^t£mff^ff-^m^J I D I (D = 
t«9] 



[0 0 2 1 ] *LT, ^Wa^^^^ffiffigRHSrttiE 
-tSfe^OWiE^^ WVMSr#c<£>3; (1 2) joJ:U?^ 

(13) <9^-rs 0 

[*8l * 



(14) 



[0 0 2 5] L^L^^^n r<75^jfe"t?li, Jb3E5t (1 
4) ^fcWfe^ftipf-, ^fcSV^^S^iS^-J:S 

#<*fe*v^fcv^5raJI■*38S«)ofc„ ^ O J; 5 * 

RAKE§ff»MI(^fflf5I^fi, «B<?5/h 

[0 0 2 6] *£-e, ffi»«co«#S«dSnr 
IIB*. E»««dS/hS<^oia?H*«*iSixfcCDM 
A®ff ^^Ai^^ttSff »g«3S«Sr»fHf-r5 - * 

[0 0 2 7] 

50 [gSHS:«»i-Sfc«>^*®] _tiaBWS:JifiKi-5fc«> 




h IS « V * -5 *« V ^ ^Vi^' n ^ 

[0 0 2 8] ttjEffiflH*IE*5J:r^^ 0 ^31W8Wi, 

$ ft&flMEfluEft * i £ t *r^rt- s t> © 

^Vi^&ikifcff -S-Srr^/Wf ^»t57tP ^ 
i^{^:'g'*nTV^5ffitBR|iS:ttWL, Sri: 

fat, KffiffittjEm^sraattEt-s^^y Bufsffi^c 
[0030] sjfffiffitawiEjsi^^^aiR 



(6) 1 1 -8 5 6 8 

10 

i£T^ n 9 fs ?*J9fl'WfcM8tf)* h <D^9Mt £ tb^c^^V 
3 9JlEffi**HE«#o5p«S«l »i:S<3v >T§lf £ 

[0 0 3 1] BWBffiffi«jEfeJ:^^-x»« 

fJ9Mt^^rt^>m 2 <£>T^* 

$ tb feit « i/ >- Tjf/wo is?j£*fs t mm ^^yfabrnti 
30 -efc£ 0 

[0 0 3 2] ^^(-^fe. BtffaffiffiMiE*5J:^^^gR 
[0 0 3 3] ffiffiffijEfa^feSmff#«*SrMLttJLT 

40 [0 0 3 4] 

[^^^H^^ffi] Bltt, *38W^)CDMAiifgV 

strisia7 05 (b) {^tt5Wci»-cia*ixfcffl5>i^ 

[0 0 3 5] 01l:*3V^ lOfilii^^f K7 

^vx^T*fc<9, ifffSEi (b) ic^Lfc^M^-^^ 

©■^sy^K^^^ i of*, m^^^nr^mm^R 

so f *5 ct^R^-^v^y ^^Lfeft-^igf^ffiK^-^u 




(ny/3-KPN*5J:^3-h3'-KPN) 

[0 0 3 6] r^jxf - K^A"^ lOiU 

ft 09 it ft DSP (digital signalprocessor) # if 
<7>^^^/^«*|HlK*ffifflUfc^y^K^>r/^^, SA 
W (surface acoustic wave) stf-T-ifc if£r i {£ffl Lfc*^ :y 
^K7^;i/*, fc^ft #HJI8Aa s **UTi^T-J- 

P^I©vyf K7>f/^ (1$f?i¥0 9-8 3 4 8 6^ 

ftttSRv^f K7^^? MA*"*- 5 £ i * 
[0 0 3 7] 1 1 ttHfffiB«*S^^^^ K7^yv^ 1 0 

m<Ds<?-^x*foz>fr : &fr%:mm-tz>o -eLT. a kef 

[0 0 3 8] 13ft fltrlB«*SO^^^K^^ 1 

I^D fl barS:ffl^"r5RAKE'&J5e«a$TfcSo -ORAK 
E^figftU ScDW^lDibar, D q barft SJBc"*"S*JSIh1 

KE^Sl 4<©P»^oV^Tf^J£^-So 

[0039] fitriBffiffitt^*3<tt^^^a^»i 3 



(7) MB 4#fHl^ 1 1 - 8 5 6 8 

^12 

[0 0 4 0] EI 2 ft ftufBffiffi*iE*5j;t>VN 0 ^il^l 
3 (Dm l co*16^«?tB^#I^S:*^o * ^ H-Cfc-Bo 
H2l£*3V-C\ 2 Of^tuiB-v^^ 1 oa>£>W 

10 ffiftis^ttta ■ ¥*$Kb*»-e& 9 , BfrfBia 8 t^ttaffi 
ffig^MiSft • ^ffc^a 120 izxtfo-t z>o 3 o fiBtffi 

[0041] 21 teffim&mmmifom ■ 3p*sft;^ 
a2 o^e>iayjsns, l-^n^ hep 

20 flsmm (A/D|H&») , 2 2tt«A/DSEJft»2 1 

^-tiMfrrs^y* 2 3ttR^*y 2 2^»iw*ttfc 
[0042] 3 1 teflsrfe-^s'^ K7^;^ 1 0 

— A-Ki-Sf- /uKEire, 3 2HRt^* 
30 — /^KIslK3 

f-^y ^s^fc«*fc«tf9#i:, wrfa^^y 2 2fc» 
»"C*>So r^fy/zi/^KHKa 1 tm&$*3 2 

^c«a^^^^a?fe««-§-tt. huierake^iu 

[0 0 4 3] **3, ^coSll£^^Bf^:*3V^Tf*. WIS^ 
40 mM-W? YV-iAsZ 1 OttHlTiEUfcT^n^co^y 

gwfs^tt^^^flffl-c-^^y v^s*LT^<©«*a[ 
6 0 £^ swa«»»3 2ft r^t3^«>a!it*«#i 

iT7*J9fl^kW& (^¥0 6-1 6 2 2 3 0^#, 
50 mfm- 06-215164 #^«#B8) ^^ffl^^> ^ £ 



(8) 



13 

[0 0 4 4] Z0)£?\z.ffij££iv1tmaffiJEt$&Xfs<X 
»#l«B l 3 fc*3i^-t\ fflffi^s^ K^>r/^ l o^btt 

[0045] B&EffitaKisttm • 2 o f-te, 

£*t£ 0 tU, HuifcLfcS; (2) M&*5^T\ 

^S^JIHlLfc<ftffiPI605p^«[E (5t (3) ) lt%)ft 

[0 0 4 6] Z.<D%t*f-y~f94 % ^^S©5p±Sffl[Ettfflr 
iEA/DS*ft8S2 1 KttWSi'K RA/D3E*»2 1 ^ 

tt, #fy^-f^ra)St5»ES (5) idXTf* 



¥fm¥~l 1 -8 5 6 8 



14 



*5£ (6) l^S^Sffiffifilffiff^M,, M,as»iWi**l 

'So 

[0 0 4 7] Z<D**rV 2 2 IZ.I&mZtllt&yT'f'f 

5 ^^ffifflffijEff B&ffi^JiiRSP 2 3 ^ A^f S 
*x. R/^lRft2 3 Mfc^x, #:<£>5£ (15) Ssio* 
5fc (1 6) K*rf\ ^^n^/ * 

[*i o] 

1 



10 



r2 w 



(15) 



(16) 



20 



TOT^^xn^ft-efe^ (n) 

[0 0 4 8] jRV^T, S(15) (16) T?» 

(17) icS<5VNTffW^tt5o ^rr% Y = Y 4 +j 

mi i] 



1*1- V^ + i ? s ™<W4 y J> + 1™^ ^ IM> < 17 > 



mm (Lie) o^^dssff-r^*^^^ tti«*^ 
[0049] ^mj: 9, afriai?-^/^— /UKHIK3 30 

Srtf-^y^U *W3 2KfflAt8„ 3IJf§£3 2 
Kjsv^T, R1^;^*-/^K0&3 l d>?)ffl*$ti5 

tvx v ^ 5 m-r s ^ cDsm ft #-tr*fj£-r 5 tet@*siEm 

^tds*3i*ix, SWBS; (7) (^Lfc^ffittlE^^ 

^fc-^TJnWStt, Bfr?BS: (8) *sj;t*5£ (9) i^-r 40 
RAKE^ritUyjdsai^SttScii: bftZo 

[0 0 5 0] r^J;5t-, *^9ft-<fc*U^ lE&Sv^i 
A<^fi*^S#^o <y h^ffiffiM^ff-^Mi (n) , M q 

(n) fdol^T, mifE^ (1 5) *3j;U*5£ (1 6) 

w-mtzfr, sff^Lfc^ (14) i^-rffico^^^m 



^K0i5 3 i*sj;tfB(rlE*IIS3 2*tt, ^"ix^u-h 

[0 0 5 1] B3lt **M^BtflEffiffi«]Ei3J;V^^ 
3^>»2^*lfc^ffi©«rtS:*-ryDiy^H 

*Sffc:#a2 0<30mra^A/D3Elft5S2 4*sKtte>ixT*3 
^ SJE^ixf K7^;^ 1 0 ©ffl^j© 5 p 

SHS2 4 tr J; 9 0f^tr^ K Mitf8t*5/h) (DrVf 

^2ocaa$Mo tit, ■ 

Wffiia2i^bfclllfE^?Bffitra«-t?S>ScoT, 
[0 0 5 2] B4lt SufB{iffifflIE*5J:l>VN 0 ^51JRgi5l 




t5A/D«M2 5*SKtt&;h/rv^ 0 ^Lt, r<£> 
A/D3Elfe8*2 5^Hi^^B(rffi^T3 v h^v^Vwfi 
ffiRSittW • ¥*&ft*»2 ojsJzWWIBttfft^^^o 

LT. ftrffBtf#VV#^fi^ffiIE^3 OdtelWffiA 
/DSe*» 2 5 ^ bffl* S tbSi»tt*fB#^'< ^77t 
LTib^-TS^y 3 3;0SRttk;h/O^5o 

[0 0 5 3] 0 5 f3. HMfE{iffiMiE*3 <fcl//^^ig^a5 1 

^.(Dm^Tsk-rmm^mm^ n%mm 3 i-fr^t-m 3 com 

^ffi-r^o *Lt, I^^^K^/i^i 0<^W^£r 

2 A/D^&2£3 4 Id ± 9 ^9^—9 
»bTWIE*»S3 2^^:A*LTV^5o ^f&Oibfm 

o*3J:Vffi:tt«lE#a3 oi^A^-rtttf £v\ 

[0 0 5 5] #Cf^ ftuiE^SSWB 2 3fclOV^fft9H- 
£ Q 06lt StriE^^aWSB2 30— fllrfcWSr^i-^n 

ffl^W^S LT12tt bixfcSrff w^ff-**|S-eS> 9 , 

5c #Sff®^^^fh»&(5 4 1,-4 l N {;:j±. Mi^-T 

SSF^biaKS l*5J:t*5 2^Kttfettr*5 9. *;h^ 
*U ffifli*iE«^»^oy b « (15) 

isit/S; (16)) ?rSfflt5 0 #fifcffi*KE«-^co¥«i 
W^tt, m^ffSa$5 3irA^$tt. flrieS; (17) 

^-r^m^mmt) 1 y i ^j^s^So 

[0 0 5 6] Z.<D£?\cLTWm£tbtc&;<*mffi, 

[0 0 5 7] **Wi^J:^«, ^°*StR» 

2 3 MmffE^y 2 2frb<D^i??/V(DiiLfaWiJ£it J ilrfr 




16 



[0 0 5 8] 

10 [3B910&X:] K±ttWUfc«fc5l^ *«W<z>m*3« 

A/DSE«»SrK»t5 - * 

[01] *«Mo«#sm»«<^-*«©?EJtB^«* 
[ID 2 ] **W<z>fI-5««8B^»W5fiC«H«jE*5 J: 

[H 3 ] *3SW<z>«^g«K«l2:33W6lttHttjE33 J: 

[B4] **W<©«#g«IS«l2:*5»Sffi»»jE* J: 

[El 5 ] **W<?5« #g«3gai2i*s*tSffiffi«jES3 J: 

[El 6 ] *J8W<J5«-&S«ftBJ21*5JtS^^»^© 

[0 7] D S ~CDMAiim^^7"A(Cjott5^ff ^ 
-*<^7 V - A«^«J3 J: RAKE ft » « K 

40 [08] ffi««5E#a<Z>«fi6*ric**i-^t3 ^1T^ 

[0 9 ] ffiffi«iE»f^S:ttWrSfcie>^H-e&So 

10. 110 ffi^M^^^K^^/^^ 

11. 112 ff#l^/M£fflgp 

12. 114 AI^SBIelK 
1 3 ffiffi|fiiEi3j;^^aiRffl 
14. 116 RAKE-^figgp 

20. 120 msmmttim • ¥^/ft^a 

50 21. 24. 25. 34 A/D^^^ 
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